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" which passed eastward north of the region of observation, the
presence of which was indicated not only by the wind-direc-
tion, but also by the low barometric pressure recorded over and
near Newfoundland on those dates. On the dates not included
in the above-named periods no fog was reported.

Over the ocean south of Nova Scotia fog was reported on the
~3d, 29th, and 30th. On the 3d north to west winds and baro-

-

metric pressure below the normal attended the presence over
New Brunswick of an area of low pressure. -During the 29th
and 30th depression number 15 cansed easterly winds and falling
barometer in that locality. ‘
Fog was reported off the coasts of Virginia and Maryland
on the 27th and 28th, during the prevalence of which high
barometer, north to east winds, and rain prevailed.

TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit).

The distribution of mean temperature over the United States
and Canada for October, 1887, is exhibited on chart ii by the
dotted isothermal lines. In the table of miscellaneous data
are given the monthly mean temperatures, with the departures
from tbe normal, for thé various stations of the Signal Ser-
vice. The figures opposite the names of the geographical dis-
tricts in the columns for mean temperature, precipitation, and
departures from the normal, show respectively the averages
for the several districts. The normal for any district may be
found by adding the departure to the current mean for the
digtrict when the departure is below the normal, and subtract-
ing when above. On chart iii the departures from the normal
are illustrated by lines connecting stations of normal or equal
abnormal values.

The mean temperature is decidedly above the mormal in
Oregon, California, and the plateau districets, and. slightly
above the normal in eastern Nova Scotia. The excess over the
normal temperature is greatest in northern California, where,
at Red Bluff, an unusual departure of 10° occurs. On chart
iii the line indicating the region over which the temperature
was 4° above the normal encloses nearly all of California and

portions of Arizona and Nevada.

In districts east of the Rocky Mountains, except eastern Nova
Scotia, the temperature is below the normal, the deparfures ex-
ceeding 2° over nearly all of the region named, while in the
Lake region and central valleys they range from 4° to 8°.

" The following are some of the most marked departures from
the normal precipitation at Signal Service stations where the

‘records cQver elght, or more, years:
Above mormal. Below normal.
° o

Red Bluff,Cal........coonevveinnnns vee. 10.1 || Escanaba, Mich . .oovieicnecnnannns, 8.1
8Sacramento, Cal ... . 6.2 Chicago, 111.... 6.7
Yuma, Ariz...., ves 5. Detroit, Mich 6.5
Ban Francisco, Cal . 4+9 || La Crosse, Wi 6.7
Winnemucca, Nev . 4.8 Davenport, Iowa 6.5
Lo8 Angeles, Cal... 3- Toledo, Ohio... 5.9
Roseburg, Oregon.. 2.7 (| Baint Paul, Mion . . . 5.7
Ban Diego, Cal ...c.ovvvrrerrnnneinnnes 2.5 || Dubuque, YoWan.ronee il 57

RANGES OF TEMPERATURE.

The monthly and the greatest and least daily ranges of tem-
perature at Signal Service stations are given in the tables of
miscellaneous meteorological data. The monthly ranges varied
from 70° to 100° iu the upper Missouri valley and thence west-
ward to Idaho; they were least in southern Florida and on the
west Gulf and Pacific coasts.

The following are some of the extremes:

Greatest. Least.
5 :
Fort Custer, Mont ... . 100.5 || Eureks, Cal.... 16.°p
Fort Maginnis, Mont. . 87.9 || Key West,Fla.,...... 19.3
Valentine, Nebr....... . 84.5 || Tatoosh Island, Wash 197
Deadwoogf, Dak...... 81.9 | Fort Canby, Wash .. 29.9
Poplar River, Mont...... 81.7 || Brownsville, Tex ........... 35-2
Baint Vincent, Minn...... 81.5 || Corpus Christi, Tex........... 35-2
Fort Baford, bak ....... veeens siseess 80.1 i Ban Diego,Cal.............. veeecriees 352
Fort Assinaboine, Mont ............. 79-8 || Galveston, Tex ...... ..o0ue... veseens 36.8

The greatest daily range of temperature reported.from Sig-
nal Service stations was 55° at Boisé City, Idaho; the least, 3°,
occurred, at Block Island, R: I., Cape Henry, Va., Vicksburg,
Miss., Brownsville, Tex., and Astoria, Oregon.

Table of comparative maxi and m temperatures for October.
l ot
For 1887. 8ince establishment of station. "Q"u'
. rl
Smtetg:y’f‘erri Stations. | + l ‘s'og_
Max. | Min. ' Max.| Year. vl Min. Year. §-.
Alaba | Mobil & . " 884 . rre
abama ....... obile ,,....... 7.2 | 34-0| 93:4 I 34.0 187, 17
Do.........| Montgomery ...| 86.2 | 32.0 é 1 1884 33.0 ; 1873 16
Arizona.,......l| Prescott........ 85.0 | 28.8 .0 1881 | 18.0 1880 12
D ..| 88.0| 28.1, 86.9 1885 | 19.0 1880 9
89.6 32.zi 94:6 s s 18,84 3L.0 1886 6
89.3 | 331, 9o0-0|'81,'83,’84 | 33.1 1886 9
7.0 49.2 | 84.0 1871 | 45.0 1881 17
8s.0 [ 49.8 gg-o 1879 | 44.0 1878 16
85.1 7.8 .0 18 1.0 1875 16
44.3 0.2 %-3 I —X7.0 187! 14
.e 74:7 1 24.9 .0 1881 | 25.1 1886 15
...{ New London....{ 73.3| 29.9| 82.% 1879 | 27.2 1883 16
.| Fort Buford ....| 8o.4 0.3 5+ 0 1879 9.0 1881 9
Yankton'........ 80.2 | 13.3 gg o 1879 9.0 1878 15
WashingtonCity| 8s.2 | 30.9| 9¢2.3 1881 | 26.0 1873 17
Jacksonville....| 87.9 g.o 92.0 1883 | 40.0 1873 ¢
) ey West ..... 86.4 .1 | 92.0 1876 | 6§.0 1873 17
Atlanta......... 82.1| 30,11 go.8 1884 | 33.6 1884 10
[ S Savanngh ....... 85.0 ] 41.8 | g92.0 1884 | 37.0 187 17
Idaho .......... Boisé City...... 87.4 | 16.4 | 8s5.0 |1879, 1880} 19.0 1875 1
11linois ........| Cairo........... 82.5| 27,7 : BB.o [1872, 1881 | 24.0 1873 16
Do .. .{ Chicago...,. 82.0 | 14.2 [ 84.0 1879 | 25.0 187 16
Indiana ... Indianapolis i 82.4| 22,3 87.0 1884 | 23.0 1873 15
Indian Ter .j Fort 8ill.,.. 88.7 | 30.7 gé-o 1878, 1884 ; 44,0 1878 10
Iowa...... .| Dubuque . 85,1 [ 14.6 .0 1879 l 20.0 1873 14
.+{ Des Moines. 82.6 ( 138 85.8 1884 | 15.0 187 10
Kansas.... ....| Dodge City ..... 92.4 | 21.6 | 90.0 1883 | 100 1878 14
DO ..ovuveen Leavenworth...| 89.3) 23.0] 89.0 1871,1874 , 19.0 1873 17
Kentucky..... . Louisville...... 84.0 25-g . 90.0 1884 b 27.0 1878 16
Louisiana.,.... New Orleans....| 8.0 ] 41. 90.0 1884 ] 40.0 1873 17
Do.... .| 8hreveport 91.2 | 37.8 ) 95.0 1883 | 3t.0 1873 15
Maine,.. . Eastport . 64.0| 26.5| Bo.o 1879 | 24.0 1881 14
Do ..osrsses: 69.3( 27.9 ) 83.0 [1876,1881 ; 27.6 1886 16
Maryland ...... 85t3 | 32.2 | 8g.0 |1879,1881 | 30.0 |1873,1879 16
Massachusetts. ool 731 27.2] go0.0 1881 2g.o 187 17
Michigan....... Marquette......| 76.7 | 12.5 87.0| 1879 l 8.0 18 14
Do Grand Baven ...| 76.0| 20.2 ] 80.0 1879 | 23.5 L1885 13
Minnesota ..... 8aint Vincent...| 71.2 |—10.3 | B1.6 1886 | 10.2 1884
Do..vevurns Saint Paul ....,.| 72.4| 11.5! 87 1879 | 15.0 1878 16
Missisairpi. ., Vicksburg...... 88.0{ 33.5(* 937 1886 | 34.0 1873 16
Missouri.. .| Baint Louis..... 86.5 | 24.0 go-o 1879 | 28.0 1873 xg
Montana .. .| Ft. Asginaboine.| 76.8 [—30.0 g.o 1884, 1885 -~~16.0 1881
.{ Helena ....... ol 742 2.7, 769 1885 | 10.0 1881 8
.| North Platte ...| 8s.0 91| 89.0 1879 | 11.0 1878 14
Omaha.........| 8r.0| 158 7.0 1879 | 15.0 1878 15
Nevada......... Winnemucea...| 87.0] 17.6 | 84.0 1879 | 10.0 1878 9
NewHampshire| Mt. Washington|.......[....... 59:0 1871 |~ 3.0 1881 17
New Jersey....| Atlantic City ...l 77.0| 34.5 I 83.0 1880 | 29.0 1879 14
gew béexli{co. . %ant\,‘._xlFé... ceene g.o 3.0 ! gs.o xg;vs 16.0 1880 13
oW York, . u [ .4 24-4 .0 1879 24. 1 15
Do ..... .{ New York City.., 78.0| 32.0 8&3 1881 3x-¢7> !g% 17
North Carolina.| Charlotte....... 83.9 | 355! 91.9 1884 | 30.0 1879 9
Do ..ovunren Wilmington....| 85.3| 34.8 gz-5 1884 | 32.0 1876 17
[0) 111+ SN Cincinnati...... 8I.4 | 26.1 7.7 1884 | 27.0 187 17
......... Sandusky.......| 8s.0| 24.0| 87.0 1879 | 30.0 ’78,’80,'%4 11
Oregon ... «v.s Portland.......| 75.4| 32.9 | B2.2 1885 | 3t.0 1877 15
0 ..u.. ....| Roseburg .. .... 82.0| 26.5| go.dP 1885 | 22.5 1881 11
Pennsylvania ..| Pittsburg....... 80.3 | 20.0 gx.x 1884 , 28.0 | '73,'76,’78 15
Do .vovvusns Philadelphia ...| 84.2 | 30.6 7.0 1881 | 31.0 | 1873,1876] 17
Rhode Island ..{ Block Island ... go.s 36.0] 754 1881 | 32.6 1884 8
Bouth Carolina.| Charleston .....| 87.7 | 42.9 | 93.0 1883 | 39-0 187g 15
Tenneasee ..... Knoxville...... 82.0| 27.9| 940 1884 | 25.0 187 17
D Memphis....... 88.0 | 32.6 | 92.0 (1879,1884 { 29.0 1878 15
Brownsville..,.| 85.7 | 50.5 gg~o 1877 | 49.0 1879 11
Fort Elliott ....| 89.3| 253 .01 1880 | 26.0 1880 7
Balt Lake Qity.. gg-: 27.5 | 83.0 1876 | 22.0 1878 14
.| Lynchburg ..... .32 | 30.0 g; 3 1884 | 2B.0 1879 15
0 .| Norfolk......... 87.0} 39.7 0 1881,1332 3L.0 1876 17
Washington....| 8pokane Falls..! 69.1| 12.3] 77.0 1 18.0 1881 7
. Do.... Olympis.,..oeuvs 65.7 | 30.0| 730 1880 | 23.0 1881 11
Wisconsin LaCrosse... 82.5 6.2 | 84.0 1884 | 18.0 187 15
Do .... Miiwaukee ..... 74-3( 14-81 831 1884 | 22.0 187! 17
Wyoming......| Cheyenne.,..... 81.6 4.3 | 8o.o ‘73,'74,'79I—- 4.0 1878 13

DEVIATIONS FROM NORMAL TEMPERATURES.

The following table shows for certain stations, as reported
by voluntary observers, (1) the normal temperatures for a
series of years; (2) the length of record during which the ob-
servations have been taken, and from which the normal has
been computed; (3) the mean temperature for October, 1887
(4) the departures of the current month from the normal;



* QUTOBER, 1887.

MONTHLY WEATHER REVIEW.

279

(5) and the extreme monthly means for October during the
period of observations and the year of occurrence:

15°, occurred on the 25th ; this is the lowest temperature that
has been recorded here in October since the establishment of
the signal office in 1870; the next lowest October temperature,
22°, occurred in 1878. . )

Olinton, Olinton Co., Iowa: freezing weather prevailed on
fifteen days during the month; so great a number of days with
freezing temperature has not previously occurred in October
during the nine years of record at this station.

FROST.

Frost occurred in the several states and territories during

the month as follows:

N

18t.—Colo., Nebr,
2d.—Ind. T., Mont., Nebr., Oregon, Va.

i P ‘ p E ’ E | o - 3dl;—Dak., Mont., Nebr., Nevt;, Oregon, Va.
S;| 818 |g | !5 Extreme monthly megn | 4th —Dak., Iowa., Minn., Nebr., Wyo. _
IR 125553 temperature for October | _6th.—IlL., Ind., Towa., Ky., Minn., Oregon, Pa., Tenn., Wash.,
8 dStation.| County. |35 & |S=|28| m . ] Wis.
elonndBiction T B2 B 158 } gy | Teheen | Lowes 6th.—Dak., Ga. (Forsyth), Minn., Mont., N. C., Ohio, Oregon,
Z:E % , E‘, ;% Am't.| Year. | Am’t. | Year. Tenn., Va"i W. Va. :
E =2 s 7th.—Cal., Dak., Idaho, Mont., Nev., Oregon, Wash., W.
T e | R . Va., Wyo. '
Sacramantos.....| Sacramento .| 6o.s Y“fxsl 58-4 Lz.x .............................. St’h.——Ariz., Cal., Dak., Idaho, Mont, Nev. Oregon, Wyo.
Conactiout. | i i ’
Middletown...... Middlesex...| 0.4 1 29| 492 1.2 |ovri]iiiiiiifieeniin e 9th.—Ariz., Colo, Dak., Minn., Mont., Nebr., Nev., Oregon,
New Haven ...... New gaven.. s1.4 | 101 | sé.x gt ICECETE CRTRTRTRI PRPPOPRIN PRI WyO. . .
Wate;})ury ....... New Haven..| 53.2 12 | 48.0 i—-5.2 , .............................. 10th.—A1‘iZ., 0010., Dak., IOW&, Kaus., Mich., MOllti., Nebl‘.,
Arohe;-(.. .......... 72.3 51706 =07 eeenilennin Oregon’ Uta,h, Wa,sh,, Wyo, )
AUTOTR, correr 52.4 11th.—Colo., Dak., Ill., Ind., Ind. T., Iowa, Kans., Ky., Mich.
: y Ai., Ly y By '
Goleonda .. ...... , 518 Minn., Mo., Mont., Nebr., Nev., Ohio, Oregon, Tenn., Wash.,
1
g‘retetnville . oo gg 6 Wis WyO’ ’ ’ L
attoon... .1 . .
Fotay o] Merenry oo s | 12th.—Ark. (Fort Smith, Hot Spriugs, and Lead Hill), Colo.,
Sumber.......... Lawrence. ...| 49-9 Conn., Del., Ga. (Forsyth), Ill., Ind., Ind. T., Jowa, Kans.,

- Blue Lick, ....... Clark........ 8.7 Ky., Me., Md., Mass., Mich., Minn., Miss. (University), Mo.,
Comnersville..... Fayelte.....| 52.8 Mont., Nebr., N. H.,, N. J., N. Y., N. C., Ohio, Oregon, Pa.
Lafayette ....v00e Tippecano 52.5 LN At} ’
Logansport ...... Cass.......... 532 R. 1., 8. 0. (Cedar Springs), Tenn., Wash., W. Va., Wis., Wyo.
D e Btodsland || 3.2 ::7| _ 13th.—Ala. (Livingston), Ariz., Ark. (Lead Hill), Conn., Dak., -
wor&}ggzon ..\ Greene ...... 558 D. C., Ga. (Atlanta and Korsyth), Ill., Ind., Iowa, Kans., La.
Cresclo{..... ....... Howard ..... 46.6 | (?p:szepor)ﬁ), 1‘III\Ie., 1~;&d., Ni?ss., bﬁch., Miss. (University and

anaas. ) gal icksburg 0., Mont., Nebr., N. H., N. J., N. O., Ohio
ﬁ?r’}ﬁ?c?f‘f?iiii %33; 3:3??4 i | Oregon, Pa. ) R. ,I., Tenn’., Va., Wash., W. Va.: Wyo. R
Wellington ...... Sunman ... %7 14th.—Anriz, Conn., Dak., D. C. Iil., Ind., Jowa, Kans.
Yates Centre..... Woodson.,...| 55 ] ) H Add) 3 y 9
i Waldo | 4ot Ky., Me., Md., Mass., Mich., Mion., Mont., Nebr., Nev., N.
K(;;l:u;l:u:u:::::: Z;% ga’ NWJ.’VI: Yv.S;igI' %, (())hlo, Oregon, Pa., R. I., Teun., k’t., ‘
. I A Va. . Va, ., Wyo. . .
OO argiana, | Fonopasot v 47:% 18th.—Ariz., Ark. {Lead Hill), Oal., Colo., Conn., Dak., .
Fellston ..........| Harford... .. 554 D.C,1ll., Ind., Iowa, Ky., Me.; Md., Mass.. Mich., Mont., Nev.,
Amlorst .. ... Hompshire..| 488 N.H., N.J., N. Mex., N. Y., N. C., Ohio, Oregon, Pa., R.I.,
Fitchburg,.......| Worcestor...| 4.3 S. C. (Cedar Springs), Tenn., Vt., Va., Wash., W. Va., Wis, -
New Bedford.....| Briste} ... 522 *|  16th.—Ariz., Cal,, Colo., Conn., Dak., D. C., Ind., Ind. T.,
'sl‘auintonla:... .... Bristol -.1.1| 52:9 Iowa, Ky., Me., Md., Mass., Mich,, Minu., Mo., Mont,, Nebr.,
pringfleld. ... pden...| 5t Nev., N. H,, N. J, N. Y., N. C., Otio, Oregon, Pa., R, I., S.
Carson Oity . .-~ Ormsby ... 47:6 C. (Oolumbia and Cedar Springs), Tenn., Vt., Va., Wash., W.
Saint Johus ...... Saint Johns,.| 45.9 Va., Wis. . i
Doyew JOTSeY: M orTiB e st.9 i 17th.—Ariz., Colo., Dak., Towa, Kans., Mass., Md., Minn.,

_Bouth Orange ....| Essex. ...... 535 . —o-si ........................ Mont., Nebr., Nev., N. H., N. Y., Ohio, Oregon, Pa., Tenn.,

Facg:wvg%k:.... TiOgA ..vvv oo 48.5 714601 |~2.7 Leviiiddiinesiafienninisliinians Utah, Vt., Va., Wash., W, Va., Wis., Wyo.
Humphrey....... Cattaraugus .| 47.4 | 41452 —2.2 | 49-3| 1886 451|183y 18t{).—Ariz., Cal., Oolo., Dak., Ill., Iowa, Kans., Ky., Mich.
Palern‘b(;l: ........ Oswego...... 46.9 34 | 41.9 |~5:0 | 83°9 1879 39:3 1873 Minn., Mo.. Mont.., Nebr. ’N-ev. (’)hio’ Oregon Ut;oh Wis. ’
Wagseon ”.......| Fulton ... st3| 17 |46.5|1~48 500 %9 | 40| 5| 19th —Ariz., Ark. (Lead Hill), Colo., Hl., Ind., Iows, Ky.,
QOTEY rirerrrrrene Erie......... sz | 7|stol—rz|ssg| 188t 4.6| 188s)| Me., Mich., Mo., Mont., Nev., N. Mex., N. Y,, Ohio, Oregon,
Dyberry coeee coes Wayns ...... 44-5 20 | 46.2 I-}-1.7 534 1879 41.8 1869 Pa., Tex., Vt., Wash., Wis
South Carolina i ! *y oy V0o ) .
oburg ........| Sumter....,. . -6 |==4.0 1 69. 1 . —ATrlz., Ual, Uolo. .y o 5 1OWa, Kans.
Batoburg . Sumter 6446, 7 606(40 69:0| 1881| 598 1885| 20th,—Ariz., Cal, Oolo,, OConn, Dak., Ind., Iowa, K: ,
NewUlm ... ... Austiu ... 697 16| 67.0 l-—z-7 l ........................ %(%e.y,r MS?:S'" lgxch., Mgut;.,vﬁeb%, Nl?v.i%{. H%N. J., N. Mex., -
mont | e 61 AN Y. io, Oregon, Pa. ., Wash., Wis., Wyo.
Nomoee 510007 Grteans: (1. 3| B85y 91st.— Ariz., Ark. (Fort Smith and Lead Hill), Oal., Dak.,
8tra r%;dih'i&: ..... Orange ...... 47-4 | 13] 459 --1.5 , .............................. Ind., Tud. T., Iowa., Kans., Mich., Minn., Mo., Mont., Nebr.,

.Bird's Neat ... Northamptn 6r.9| 19613 ‘—0-6 e e el e | Nev., N. Mex., Obio., Oregon, Tenn., Tex., Va., Wig,
DaleEnterprioe. | Rockingbim |y i et €8] | deed| e| | 22d.—Ark. (Lead Hill), Oal., Colo., Coun., Dak., D. C., Ga.
W tel;?vi}#;iﬁfé:” Wythe....... 537 | 33502 25 feeeefieisienefornininnlieinenes (Atlanta, Augusta, Milledgeville, and Quitman), Ill., ind.,
Helvetia .........! Randolph....| s2.0l 1x] 489 (—3-1 js6-8| 188:| 470| 1885|lowa, Ky., Me., Md,, Mich., Minn., Miss. (University), Mo.,

Mount., Nebr., Nev., N. J., N. Mex., N. Y., N. C., Ohio, Oregon
' LOW TEMPERATURES, Pa., S. c,, (G’harles’ton, Cz)lumbia., and St;:ltebul"g), Ténn., Vt.:
Milwaukee, Wis. : the minimum temperature for the month, Va., W. V., Wis., Wyo.

23d.—Cal., QOolo., Qonn., Dak., D. C., Idaho, Iowa, Me., Md.,
Mass., Mich., Mont., Nebr., Nev., N. H., N. J., N. Y., N. 0., Ohio,
Oregon, Pa., 8. O. (Oedar Springs), Tenn., Vt., Va., Wash.,
W. Va., Wis., Wyo. . :

24th.—Cal., Colo., Dak., Fla. (Jacksonville), Ili,, Ind., Ind. T.,
Iowa., Kans,, Mich., Minn., Mo., Mont., Nebr., Nev., Ohio,
Oregon, Tenn., Tex., Wash., Wis., Wyo.

25th.—CQal., Colo., Dak., Ill., Ind., Ind. T., Jowa, Kans.,
Me., Mass., Mick., Minn., Mo., Mont., Nebr., Nev., N. Mex.,
N. Y., Ohio, Oregon, Pa., Tenn., Tex., Vt., Va., Wash., Wis,,
Wyo. ’ .



-280

MONTHLY WEATHER REVIEW. ‘ )

OOTOBER, 1887 .

26th.—Ariz., Cal., Colo., Dak., Iil., Ind., Ind. T., Iowa.,
Kans,, Me., Mass., Mich., Mont., Nebr., Nev., N. H.,,N.J., N.
Y., Ohio, Oregon, Pa., Tenn., Vt., Wis., Wyo.

27th.—Ariz., Cal., Colo., Dak., Ill., Ind. T., Iowa, Kans,,
Me., Mass., Mich., Minn., Mo., Nebr., Nev., N. Mex., N. C., Ohio,
Oregon, Pa., Tenn., Tex., Vt., Wis., Wyo.

28th.—Ariz., Ark. (Fort Smith), Cal., Colo., Dak., Ill., Ind.,
Ind.T.,Iowa, Kans., Mich., Nev.,N. Mex., N. Y., Ohio, Oregon,
Pa., Tenn., Tex., Wis., Wyo.

29th.—Ariz., Ark. {Lead Hill), Cal., Colo., Dak., Ill.,Ind. T.,
Iowa, Kans., Me., Mass., Mich., Minn., Mo., Mont., Nebr., Nev.,
N. H., N. Mex., Ohio, Oregon, Pa., Tenu., Tex., Vt., Wis., Wyo.

30th.—Ariz., Ark. (Lead Hill and Little Rock), Cal., Colo.,
Dak., 11l., Ind,, Ind. T., Towa, Kans., Mass., Mich., Minn.,
Miss. (Vicksburg), Mo., Mont., Nebr., Nev.,N. H,, N. Mex.,
N.Y., Ohio, Oregon, Pa., Tenn., Tex., Vt., Wash., W. Va., Wis.

31st.—Ala. (Livingston, Mobile, and Montgomery), Ariz.,
Ark. (Lead Hill), Cal., Dak., Fla., (Archer, Jacksonville, Pen-
sacola, and Tallahassee), Ga., (Atlanta, Quitman, and Savan-
nah), 111, Ind., Ind. T., Iowa, Kans., Ky., La., (Shreveport), Me.,
Md., Mass., Mich., Minn., Miss. (Biloxi, University, and Vicks-
burg), Mo., Mont., Nebr., Nev., N. H., N. J., N, Mex., Ohio,
Oregon, Pa., Tenu., Tex., Vt., Va., Wash., W. Va., Wis., Wyo.

ICE.
- The formation of ice in the southern parts of the country
occurred on the following dates:

Ashwood, Tenn., 13th, 22d; Austin, Tenn., 15th, 23d; Char-
lotte, N. C., 16th; Prescott, Ariz., 20th ; Nashville, Tenn., 22d,
31st; Milan, Tenn:, 30th, 31st; Quitman and Atlanta, .Ga.,
University of Mississippi, Miss., and Chattanooga, Tenn., 31st.

TEMPERATURE OF WATER.

The following table shows the maximum, minimum, and
mean water temperature, as observed at the harbors of the
several stations; the monthly range of water temperature;’
the average depth at which the observations were made, and
the mean temperature of the air:

Temperature of water for October, 1887.

\ Temperature at bottom. ! Mean tem-| Average

_ { perature | depth of
Station. Monthi | ?!t; air ‘;t twt;t:r ind

onthly e sta-ltenths an
Max Min. Range. mean. | tion. hundre’ths

i —
. o o ] o i R o

Canby, Fort, Wash....... &8.1 50.1 8.0 54-3 14.8 3.2
Cedar’Reys,’ D20 S P T
Charleston, 8. C.......... 75.0 63-3 1.7 70.0 ' 66.0 36.8
Eastport, Me......cc...... &’,’6 43.5 31 50.3 , 46.4 ’ 16.5
Galveston, Tex.,. .4 8.4 22.0 705 | 69.4 15.1
Key West, Fla...... 86.0 72.4 13.6 81.6 | 78.9 20.3
New. London, Conn. 63.1 54-2 8.9 59-7 | 53.1. 12.2
New York City ..... 62.8 52.9 9-9 58.8 | 547 14.9
Penaacola, Fla... 77-6 65.6 12.0 73-0 | 68.2 ©17.9
Portland, Me........ovv0s 54-4 47-1 7-3 Sf.1 | 47:6 16.5
Portland, Oregon......... 61.0 5I.2 9.8 6.3 | 53.8 52.9

PRECIPITATION (expressed in inches and hundredths).

The distribution of precipitation over the United States and
Canada for October, 1887, as determined from the reports of
about eight hundred stations, is exhibited on chart iv. In the
table of miscellaneous meteorological data are given, for each
Signal Service station, the total precipitation, with the de-
partures from the normal. The figures opposite the names of
the geographical districts in columns for mean temperature,
_ precipitation, and departures from the normal, show respect-
ively the averages for the several districts. The normal for
any disirict may be found by adding the departure to the
current mean when the precipitation is below the normal, and
subtracting when above.

The precipitation over the greater part of the United States,
a8 compared with the normal, is deficient. The districts where
an excess is shown are: Eastern Monfana and adjacent por-
tions of Dakota ; southern Colorado and northern New Mexico;
southeastern Kansas, Indian Territory, and central-northern
Texas; the lower Rio Grande Valley; the eastern Gulf and
gsouth Atlantic states, except northern Florida; and over the
Gulf of Saint Lawrence. An excess of more than one inch
over the average precipitation for October occurs in the south
- Atlantic states. The precipitation in the southern portions of
Louisiana and Mississippi is very heavy, the excess at New
Orleans amounting to 1.54, and at voluntary stations in south-
ern Mississippi the rainfall is more than double the amount
which fell at New Orleans. Over an area extending from
- southeastern Kansas to central Texas, and in the lower Rio
Grande valley, the monthly rainfalis are aiso exceptionally

heavy, the excess at several stations in the regions named
amounting to more than two inches. At Brownsville, Tex.,
the monthly rainfall is 16.27, nearly twelve inches in excess
of the October average for the eleven preceding years.

As previously stated, the area of deficiency is much greater
than that of excessive rainfall. On the Pacific coast, in the
northern and middle plateau districts, and over the entire

region from the Missouri and central Mississippi valleys east-
ward to the Atlantic coast, the rainfall is decidedly below the
average. The precipitation in New England and the lower lake
region is .about 65 per cent. of the normal, while in the Ohio and
upper Mississippi valleys it is less than 50 per cent. Over a
large part of California there was an almost entire absence of
rainfall during the month, the October average of former years
in the northern part of the state being slightly more than an
inch, and that for the southern.part of the state about four-tenths
of an inch. While a deficiency of nearly one inch is shown for
the north Pacific coast region (the normal being about 4.50), in
the eéxtreme northwestern part of Washington Territory the-
rainfall is very heavy, Tatoosh Island and Neah Bay reporting
11.83 and 14.84, respectively. This area of heavy rainfall,
however, extends but a short distance inland from the coast,
as shown by reports from neighboring stations. At Port An-
geles, about fifty miles east of Neah Bay, the rainfall is less
than three inches, and at Olympia it is but 1.51.

The following are some of the most marked departures from
normal precipitation as reported from Signal Service stations:

Above normal. .. Below normal.

. Inches. JInches.
Brownsville, TéX ...........evveiver  11.63 || Jacksonville, Fla 4-42
Charlotte, NoCuoeurreenrnornnvnnrnes 475 || Springfeld, Ll ... eeeeneniereninnens 327
‘Tatoosh Island, Wash ., 4.67 || Portland, Cregon . 3.19
Hatteras, N.C ...... 4-55 {{ Des Moines, lowa.. 3.03
Augusta, Ga ........ 4-45 || Cedar Keys, Fla ,,, 2.95
Key West, Fla... 3-91 || Louisville, kx ..... 2.93
Fort Gibson, Ind. T. 3.30 || Cincinnati, Ohio .., 2.91
Cape Henry, Va.. 2-86 || Olympia, Wash, .. 2054
Norfolk, Va...... .. 2.84 || Fort Elijott, Tex .. e 2044
Abilene, TeX.....cocvetiuesrsernnsens 2,35 || Omaha, Nebr...ooovvernereereaeennns 2.32

DEVIATIONS FROM AVERAGE PRECIPITATION.

The following table shows for certain stations, as reported
by voluntary observers, (1) the average precipitation for a
series of years; (2) the length of record during which the ob-
servations have been taken, and from which the average has
been computed; (3) the total precipitation tor October, 1887;
(4) the departures of the current month from the average;
(5) and the extreme monthly precipitation for October dur-
ing the period of observations and the year of occurrence :



